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I .  INTRODUCTION 

The w o r l d ' s  squ id  f i s h e r i e s  have r i s e n  t o  prominence s h o r t l y  a f t e r  
t h e  end o f  t h e  Second World War, l e d  by t h e  r a p i d  development o f  t h e  
f i s h e r i e s  by Japan.  The Japanese p r o d u c t i o n  o f  squ id  reached a h i g h  o f  
758,500 t o n s  i n  1968 and h a s  f l u c t u a t e d  between 400,000 and 600,000 t o n s  
a n n u a l l y  (FA0 1954-80). The c a t c h  i n  1979 was 512,000 t o n s .  Other 
c o u n t r i e s ,  n o t a b l y  Spain and I t a l y ,  began i n c r e a s i n g  t h e i r  c a t c h e s  i n  t h e  
1950 ' s  and with t h e  e n t r y  of t h e  Republic of Korea i n  1953 and t h e  U.S.S.R. 
i n  1964 t h e  world p r o d u c t i o n  of squ id  h a s  i n c r e a s e d  from abou t  100,000 t o n s  
p r i o r  t o  t h e  war t o  ove r  1 m i l l i o n  t o n s  i n  1979. 

A good p o r t i o n  of t h e  i n c r e a s e  i n  squ id  p roduc t ion  h a s  come from 
f o r e i g n  vessels f i s h i n g  o f f  t h e  A t l a n t i c  and P a c i f i c  c o a s t s  o f  t h e  United 
S t a t e s  o f  America. U n f o r t u n a t e l y ,  U.S.A. f ishermen have n o t  a d e q u a t e l y  
p a r t i c i p a t e d  i n  e x p l o i t i n g  t h e  squ id  r e s o u r c e s  w i t h i n  t h e i r  own w a t e r s .  
R e c e n t l y  a g r e a t  d e a l  o f  in te res t  h a s  been g e n e r a t e d  i n  t h e  U.S.A., 
p a r t i c u l a r l y  i n  t h e  New England and Middle A t l a n t i c  S t a t e s  a r e a ,  f o r  t h e  
development o f  a domes t i c  squ id  f i s h e r y .  Th i s  r e p o r t  p r e s e n t s  t h e  s t a t u s  
o f  t h e  U.S.A. squ id  f i s h e r i e s  as  t h e y  e x i s t  t oday .  

11. SPECIES OF SQUIDS I N  WATERS OF THE UNITED STATES OF AMERICA 

A.  E a s t e r n  United S t a t e s  o f  America and G u l f  o f  Mexico 

The w a t e r s  o f f  t h e  e a s t e r n  U.S.A. and t h e  Gulf o f  Mexico a r e  r i c h  
i n  s p e c i e s  o f  cepha lopods  b u t  o n l y  a few a r e  e i t h e r  be ing  h a r v e s t e d  o r  
c o n s i d e r e d  o f  p o t e n t i a l  commercial v a l u e .  These i n c l u d e :  

L o l i g o  pea le i . -Th i s  is t h e  "commonf1 o r  long-f inned squ id  o f  
eastern North America. It occurs i n  most a r e a s  o f  t h e  c o n t i n e n t a l  s h e l f  
from o f f  New England t h r o u g h  t h e  Gulf o f  Mexico and h a s  been r e p o r t e d  from 
v a r i o u s  s c a t t e r e d  a r e a s  i n  t h e  Caribbean.  The young remain i n  c o a s t a l  
w a t e r s  u n t i l  f a l l  (mid-November), w i t h  heavy a g g r e g a t i o n s  appea r ing  o f f  t h e  
c o n t i n e n t a l  s h e l f  d u r i n g  t h e  cool season  from November t o  March ( R a t h j e n  
1973) .  It a t t a i n s  a m a n t l e  l e n g t h  o f  about  20 cm (Okutani  19771, and i s  
t h e  o b j e c t  o f  i n t e r n a t i o n a l  commercial f i s h i n g .  

L o l i g o  p1ei.-This i s  t h e  a r r o w  squ id  o f  t r o p i c a l  w a t e r s .  It h a s  
a wide d i s t r i b u t i o n  i n  t h e  wes te rn  A t l a n t i c  from Cape H a t t e r a s  t o  F l o r i d a ,  
t h e  G u l f  of Mexico, Caribbean S e a ,  and t h e  n o r t h e r n  c o a s t  o f  South America. 
I t  is a medium squ id  a t t a i n i n g  a l e n g t h  o f  abou t  35 cm (Okutani  1977). It 
i s  s l e n d e r  and n o t  a s  heavy a s  L.  p e a l e i .  It o c c u p i e s  a mid -con t inen ta l  
s h e l f  r a n g e ,  g e n e r a l l y  from 20 t o  75 m (Ra th jen  e t  a l .  1979).  

L o l l i g u n c u l a  b r e v i s  .-This is t h e  l l t humbs ta l l l l  o r  b r i e f  s q u i d  o f  
t h e  A t l a n t i c  c o a s t  o f  t h e  U.S.A. It o c c u r s  from Delaware southward t h r o u g h  
t h e  Gulf o f  Mexico and a long  t h e  c o a s t  o f  South America t o  t h e  s o u t h e r n  
b o r d e r  o f  B r a z i l  (Voss 1973) .  It is a s h o r t - b o d i e d ,  heavy s q u i d ,  v e r y  
meaty and i d e a l  f o r  c a n n i n g ,  w i t h  a d u l t s  a v e r a g i n g  80 mm i n  m a n t l e  l e n g t h  
i n  males and 100 mm i n  f e m a l e s .  It was o r i g i n a l l y  t aken  i n  some q u a n t i t i e s  
i n  f i s h  weirs a long  t h e  Maryland-Virginia coast ,  b u t  t o d a y  a lmos t  t h e  
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e n t i r e  c a t c h  i s  t aken  i n c i d e n t a l l y  i n  sh r imp  t r a w l s .  It  is a s s o c i a t e d  with 
b r a c k i s h  o r  l o w - s a l i n i t y  waters and is found p r i m a r i l y  i n  bays and 
n e a r s h o r e  waters t o  a d e p t h  o f  20 m ( R a t h j e n  e t  a l .  1979).  

I l l ex  i l l e c e b r o s u s  .-This is t h e  sho r t - f inned  s q u i d ,  o r  tfcommonl' 
squ id  o f  Newfoundland. It h a s  been t h e  o b j e c t  o f  a t r a d i t i o n a l  f i s h e r y  i n  
waters a d j a c e n t  to  Newfoundland where j i g g i n g  remains t h e  b a s i c  approach  t o  
s q u i d  h a r v e s t i n g .  The s p e c i e s ,  a t  l eas t  one of t h r e e  s p e c i e s  o r  s u b s p e c i e s  
p r e s e n t  i n  w a t e r s  o f  t h e  Northwest A t l a n t i c ,  r a n g e s  from Newfoundland 
southward a l o n g  t h e  e a s t e r n  c o a s t  of  t h e  U.S.A. t o  F l o r i d a  and t h e  G u l f  of 
Mexico, and a long  t h e  c o a s t  of South America (Voss 1971, 1973).  In 
Newfoundland it o c c u r s  i n  waters o f  abou t  15-25 m on t h e  squ id  f i s h i n g  
g r o u n d s ,  b u t  i n  t h e  warmer w a t e r s  of t h e  t h e  t r o p i c a l  western At l an t i c  i t  
l i v e s  a t  d e p t h s  of abou t  180-450 m .  Although t h i s  squ id  h a s  been valued 
p r i m a r i l y  as  b a i t ,  i t s  food q u a l i t y  is  excellent.  Off Newfoundland t h i s  
squ id  first a p p e a r s  i n  June  a t  a l e n g t h  o f  abou t  16 crn. It grows r a p i d l y  
and i n  October t h e  males  a v e r a g e  23 cm and t h e  f ema les  are abou t  25 cm. I n  
l a t e  October and November t h e  l a r g e r  a n i m a l s ,  app roach ing  s e x u a l  m a t u r i t y ,  
beg in  t o  d i s a p p e a r  from i n s h o r e  waters. 

Ommastrephes p t e r o p u s  .-This is t h e  "orangeback" squid found ove r  
t h e  o u t e r  p a r t  o f  t h e  c o n t i n e n t a l  s h e l f  and i n  t h e  open sea  s o u t h  from Nova 
S c o t i a  t h r o u g h  t h e  Caribbean and t h e  G u l f  of Mexico t o  B r a z i l  and a c r o s s  
t h e  A t l a n t i c .  It i s  e a s i l y  b rough t  to  a b o a t ' s  s i d e  a t  n i g h t  w i th  l i g h t s  
and could e a s i l y  s u p p o r t  a l a r g e  f i s h e r y .  It is a moderate to  l a r g e  s q u i d ,  
v e r y  heavy and meaty,  and t h e  s u p p l y  seems n e a r l y  i n e x h a u s t i b l e  (Voss 1971, 
1973) .  O k u t a n i  (1977)  g i v e s  a s i z e  o f  35 cm and s t a t e s  t h a t  t h i s  s q u i d  is 
known from w a t e r s  220-250 and is found a t  d e p t h s  of 3,160 m to  t h e  s u r f a c e .  

P h o l i d o t e u t h i s  adami.-This s p e c i e s  was f i r s t  d e s c r i b e d  by Voss 
i n  1956. Voss examimed 31 specimens r a n g i n g  i n  s i z e s  from 14.6 t o  30.5 cm. 
It is found i n  t h e  upper G u l f  o f  Mexico, e a s t  o f  t h e  M i s s i s s i p p i  D e l t a ,  and 
o f f  t h e  coast o f  Texas. Voss h a s  r e p o r t e d  t h a t  s c h o o l s  o f  t h i s  squ id  
appeared on t h e  s u r f a c e  s e v e r a l  h o u r s  a f t e r  s u n s e t ,  and t h a t  on o c c a s i o n s  a 
s c h o o l  would s w i m  p a s t  t h e  s h i p  for s e v e r a l  h o u r s .  T h i s  s p e c i e s  cou ld  be 
p r e s e n t  i n  s u f f i c i e n t  numbers t o  s u p p o r t  a commercial f i s h e r y .  

B. Western United S t a t e s  of America and Alaska 

Numerous s p e c i e s  of squ id  a r e  found i n  w a t e r s  o f f  t h e  west c o a s t  
o f  t h e  U.S.A. ,  b u t  o n l y  one is  t h e  o b j e c t  o f  a f i s h e r y .  Experimental  
f i s h i n g  i n  t h e  North P a c i f i c  by t h e  Northwest Alaska F i s h e r i e s  Center 
(NWAFC)1 r e v e a l e d  a number o f  s p e c i e s  which might be o f  commercial 
impor t ance .  These a r e  as  f o l l o w s :  

'Mercer, R .  W. ( e d i t o r ) .  1981. P roceed ings  of t h e  Squid Workshop. 
Sponsored by  t h e  Resource Assessment and Conse rva t ion  D i v i s i o n ,  Northwest 
and Alaska F i s h e r i e s  C e n t e r ,  19-20 March 1981, S e a t t l e ,  Washington. 
Northwest Alaska F i s h .  C e n t .  Processed Rep. 81-1 1, 34 p .  Northwest Alaska 
F i s h .  Cent . ,  N a t l .  Mar. F i s h .  S e r v . ,  NOAA, S e a t t l e ,  W A  98112. 
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L o l i g o  o p a l e s c e n s  .-This s p e c i e s  is  p r e s e n t l y  t aken  commerc ia l ly  
off  C a l i f o r n i a .  It is a sma l l  s q u i d  with maximum man t l e  l e n g t h s  o f  abou t  
18 o r  19 cm f o r  f ema les  and males, r e s p e c t i v e l y  ( F i e l d s  1965).  It is found 
from B r i t i s h  Columbia to  central  Baja C a l i f o r n i a .  Adu l t s  c o n g r e g a t e  i n  
v a s t  numbers i n  s h a l l o w  w a t e r s  t o  spawn, p r i m a r i l y  a t  d e p t h s  of 15-35 m .  
Various estimates of t h e  p o t e n t i a l  annual  y i e l d  have been g i v e n ,  r a n g i n g  
from over  100,000 t o n s  (Voss 1973) t o  600,000 t o n s  (Gulland 1 9 7 0 ) .  The 
c a t c h  h a s  averaged abou t  10,000 t o n s  a n n u a l l y  from 1970 t h r o u g h  1980. 

S y m p l e c t o t e u t h i s  oua1an iens i s . -Th i s  is a medium-sized s q u i d  
r e a c h i n g  35 cm i n  l e n g t h .  It i s  an o c e a n i c  squ id  o c c u r r i n g  t h r o u g h o u t  t h e  
t r o p i c a l  and s u b t r o p i c a l  w a t e r s  of the  P a c i f i c  and Ind ian  Oceans. Of f  t h e  
west c o a s t  o f  t h e  U.S.A. i t  o c c u r s  from o f f  Oregon t o  C e n t r a l  America. 
T h i s  squ id  is p l e n t i f u l  and p r o b a b l y  r e p r e s e n t s  a v e r y  l a r g e  p o t e n t i a l .  
Voss (1973)  s p e c u l a t e s  a p o t e n t i a l  of a t  l e a s t  100,000 t o n s  i n  t h e  c e n t r a l  
e a s t e r n  P a c i f i c .  According t o  Voss, t h i s  s q u i d  is  sa id  to  resemble t h e  
"surume-ika ,I1 Todarodes p a c i f i c u s  , o f  Japan and a r e  o f t e n  marketed a s  s u c h  
there .  

D o s i d i c u s  gigas . -This  s q u i d ,  o f t e n  c a l l e d  t h e  South American 
" g i a n t "  squid or Humboldt s q u i d ,  r a n g e s  from C a l i f o r n i a  t o  Cape Horn w i t h  
i t s  major - c o n c e n t r a t i o n s  off Peru and t h e  n o r t h e r n  two-thirds-  o f  Chile. 
an a d u l t  it a t t a i n s  a l e n g t h  o f  2-3 m .  I n  t h e  younger s t a g e s  (25-50 cm) 
t h e y  a r e  o f t e n  confused w i t h  S. o u a l a n i e n s i s  o f  t h e  same s i z e  (Voss 1973) .  
A few t o n s  have been landed i; C a l i f o r n i a  from time t o  time b u t  never  i n  
s u f f i c i e n t  q u a n t i t y  t o  s u p p o r t  a s u s t a i n e d  f i s h e r y  (Kato and Hardwick 
1 9 7 6 ) .  

A s  

Ommastrephes ba r t r ami i . -Th i s  is a medium-sized squid r e a c h i n g  45 
cm i n  l e n g t h .  It  is an o c e a n i c  squ id  r a n g i n g  from Alaska t o  C e n t r a l  
America i n  t h e  e a s t e r n  P a c i f i c ,  from n o r t h  of t h e  A l e u t i a n s  to  t h e  
P h i l i p p i n e s  i n  t h e  wes te rn  P a c i f i c ,  and th roughou t  t h e  c e n t r a l  P a c i f i c  
n o r t h  of t h e  Equator (Okutani  1977).  In 1978 t h i s  s p e c i e s  comprised a lmos t  
h a l f  of t h e  squ id  c a t c h e s  t aken  i n  J a p a n ' s  waters (Court 1980).  

Onycho teu th i s  bo rea1 i j apon icus . -Th i s  s p e c i e s  r e a c h e s  abou t  29 cm 
i n  l e n g t h .  It  is an o c e a n i c  squ id  d i s t r i b u t e d  c o n t i n u o u s l y  a c r o s s  t h e  
n o r t h e r n  h a l f  o f  t h e  North P a c i f i c ,  northward from Taiwan i n  t h e  west, and 
Ba ja  C a l i f o r n i a  i n  t h e  ea s t .  It  is of o c c a s i o n a l  commercial importance i n  
t h e  Japanese squ id  f i s h e r y .  

B e r r y t e u t h i s  m a g i s t e r  .-This is a s m a l l ,  sof t -bodied squ id  o f  
abou t  22 cm. It is found o f f  J apan ,  t h e  Aleu t i an  I s l a n d s ,  and a l o n g  the  
c o a s t s  of Alaska ,  Canada, and Northwestern U.S .A .  and h a s  been t aken  a t  
d e p t h s  o f  300 m .  It has  been t aken  i n  t r a w l s  and is fed upon by whales  
(Okutani  1977) .  

O t h e r  squ id  of t h e  Family Gonat idae (which i n c l u d e s  B. m a g i s t e r )  
t h a t  occu r  i n  t h e  Bering Sea, a l o n g  the Aleu t i an  I s l a n d s ,  t h e  c o a s t s  o f  
Alaska , Canada, and n o r t h w e s t e r n  U.S.A. and which are o f  p o t e n t i a l  
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commercial  importance are Gona tops i s  b o r e a l i s ,  Gonatus onyx,  and G.  
f a b r i c i i  (Laevas tu  and F i s c u s  1978) .2 

_I_ - 

111. STATUS OF THE UNITED STATES OF AMERICA SQUID FISHERIES 

A. N o r t h e a s t e r n  F i s h e r y  

The U.S.A. f i she rmen  have been l a n d i n g  squ id  i n  t h e  n o r t h e a s t e r n  
c o a s t  since t h e  1880 ' s  b u t  have never been a g g r e s s i v e  i n  f i s h i n g  f o r  them. 
The c a t c h e s  have ranged from 0 . 9  t o  6,000 t o n s  between 1953 and 1979 (Tab le  
1 ) .  Most o f  t h e  squ id  have been t aken  i n c i d e n t a l  t o  f i s h i n g  f o r  o t h e r  f i s h  
s p e c i e s  i n  i n s h o r e  g rounds  and t h e  American f i she rmen  have y e t  t o  f u l l y  
e x p l o i t  t h e  o f f s h o r e  s t o c k s .  Perhaps t h e  main cause of t h e  low U.S.A. 
c a t c h e s  have been t h e  l a c k  of a s u b s t a n t i a l  domes t i c  marke t .  

On t h e  c o n t r a r y ,  squ id  h a s  long  been a popu la r  food f i s h  i n  
c e r t a i n  f o r e i g n  marke t s  and t h u s  a h i g h l y  sough t  marine resource by f o r e i g n  
f i s h i n g  f l e e t .  Fore ign  vessels began r e p o r t i n g  i n c i d e n t a l  c a t c h e s  of s q u i d  
o f f  t h e  n o r t h e a s t e r n  c o a s t  i n  1964, w i t h  d i r e c t e d  f i s h i n g  s t a r t i n g  i n  1968 
(Lange and S i s senwine  1980) .  The combined f o r e i g n  and U.S.A. c a t c h  rose 
r a p i d l y  i n  t h e  n e x t  5 y e a r s ,  r e a c h i n g  a peak of 56,768 t o n s  i n  1973 (Tab le  
2 ) .  From 1972 t o  1976 t h e  combined f l e e t  h a s  t aken  an a v e r a g e  o f  52,500 
t o n s  per  year,  of which 45,600 t o n s  were t aken  by f o r e i g n  v e s s e l s .  S i n c e  
1977, however,  t h e  annual  c a t c h e s  by f o r e i g n  vessels have d e c l i n e d  somewhat 
t o  abou t  28,500 t o n s  i n  1978. 

The U.S.A. l a n d i n g s  i n  t h e  n o r t h e a s t e r n  f i s h e r y  have remained 
r e l a t i v e l y  s t e a d y  a t  1,000-2,000 tons between 1963 and 1978, w i t h  t h e  
e x c e p t i o n  i n  1976, when t h e  c a t c h  exceeded 3,800 t o n s  ( T a b l e  2 ) .  The 
f i s h e r y ,  which i n c l u d e s  t h e  New England,  m i d - A t l a n t i c ,  and Chesapeake 
r e g i o n s ,  c a t c h e s  well ove r  90% o f  a l l  s q u i d s  t a k e n  by t h e  U.S.A. i n  t h e  
A t l an t i c  Ocean and t h e  Gul f  of Mexico ( T a b l e  3 ) .  

Land ings  are  composed m o s t l y  o f  Lo l igo  p e a l e i  which make up 71% 
o f  t h e  t o t a l  c a t c h .  I l lex i l l e c e b r o s u s ,  t h e  p r i n c i p a l  s p e c i e s  t aken  o f f  
Newfoundland where c a t c h e s  of n e a r l y  100,000 t o n s  have been r e p o r t e d  i n  
1978 (Hurley 19801, is a l s o  found a long  t h e  c o a s t s  o f  Maine and 
Massachuse t t s .  The U.S.A. f i s h e r y  for I l l ex  i s  well below t h a t  f o r  L o l i g o ,  
a l t h o u g h  it  equa led  t h a t  of t h e  l a t t e r  s p e c i e s  i n  1977 (Tab le  4 ) .  

B. Sou th  At lan t ic  and Gulf of Mexico F i s h e r i e s  

Only a sma l l  p a r t  of t h e  U.S.A.  squ id  c a t c h  comes from t h e  
s o u t h e a s t e r n  r e g i o n  of t h e  U.S.A. and t h e  Gulf of Mexico ( T a b l e  3) .  where 
- L .  p e a l e i  and L. plei  make up t h e  b u l k  o f  t h e  c a t c h .  
L o l l i g u n c u l a  b r e v i s ,  a lso e n t e r s  i n t o  t h e  c a t c h .  
- L .  b r e v i s  was o r i g i n a l l y  t a k e n  i n  some q u a n t i t i e s  i n  f i s h  weirs a l o n g  t h e  

Another s p e c i e s ,  
According t o  Voss ( 1973) 

2Laevas tu ,  T . ,  and C. F i s c u s .  1978. Review of cephalopod r e s o u r c e s  
i n  t h e  e a s t e r n  North P a c i f i c .  Northwest Alaska F i s h .  Cent .  Processed Rep., 
15 p .  Northwest and Alaska F i s h .  Cent . ,  Natl .  Mar. F i s h .  S e r v . ,  NOAA, 
S e a t t l e ,  WA 981 12. 



5 

Table  1 . - -U .  S .  s q u i d  l a n d i n g s  ( thousand metric t o n s ) .  

Year A t  l a n  t i c P a c i f i c  T o t a l  

1950 1.1 2 . 1  3 . 2  

1 9 5 1  
1952 
1953 
1954 
1955 

2 .5  
0 .9  
2.6 
1 .6  
1 . 9  

5 . 6  
1 . 7  
4.0 
3.7 
6 . 5  

8.1 
2.6 
6 .6  
5 .3  
8 . 4  

1956 
1957 
195 8 
1959 
1960 

1 . 4  
2.7 
2.0 
1 . 7  
1 . 6  

8.8 
5 .6  
3.4  
8.9 
1 . 2  

10.2 
8 .3  
5 . 4  

10.6 
2 .8  

1 9 6 1  
1962 
1963 
1964 
1965 

1.5 
2 . 2  
2.2 
1 . 0  
1 . 2  

4 .7  
4 . 3  
5.2 
7 .4  
8.4 

6 . 2  
6 .5  
7.4 
8 . 4  
9 . 6  

1966 
1967 

1969 
19 70 

1968 

1 . 2  
1.8 
1 .7  
1 . 7  
1 .0  

8.6 
9 .0  

11.5 
9.4 

11 .2  

9 . 8  
10 .8  
13.2 
1 0 . 1  
11 .2  

1 9 7 1  
1 9  72 
1973 
1974 
1975 

1 . 2  
1 .3  
1.8 
2.4 
1 . 6  

15.8 
9 . 1  
5.5 

10 .6  
7 . 8  

1 7 . 0  
10.4 

7 . 3  
1 3 . 0  

9 .4  

1 9  76 
1977 
1978 
1979 

3.8 
2.4 
1 . 6  
6 . 0  

9.2 
8.8 

17 .0  
16.0 

1 3 . 0  
1 1 . 2  
18 .6  
22.0 

'As reported i n  FAO. 
ca t  dies and l a n d i n g s  (1954-80) . 

Yearbook of f i s h e r y  s ta t i s t ics ,  
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Tab le  3.--Squid l a n d i n g s  ( i n  metric t o n s )  bf: r e g i o n ,  U.S. east coast 
and Gulf of Mexico. 

New Mid- South Gulf of 
Year England A t l a n t i c  Cheasapeake A t l a n t i c  Mexico Tot  a1 

1960 948 549 137 7 1 4  1 , 6 5 5  

1 9 6 1  
1962 
1963 
1964 
1965 

554 
1 , 1 2 4  
1 , 2 1 7  

252 
3 81 

801 
907 
757 
628 
647 

158 
116 
132 

6 1  
116 

1 4  
12  
1 4  
20 
1 6  

1 4  
27 
33 
2 1  
24 

1 , 5 4 1  

2 ,153  
982 

1 , 1 8 4  

2,186 

1966 
1967 
1968 
1969 
1970 

237 
82 5 
836 
875 
497 

752 
632 
626 
4 11 
343 

1 9 3  
265 
202 
176 
196 

1 6  
1 9  
2 1  
13 
1 2  

28 
22 
40 
26 
25 

1 , 2 2 6  
1 , 7 6 3  
1 , 7 2 5  
1,501 
1 , 0 7 3  

1 9 7 1  
1972 
1973 
1974 
1975 

802 
65 6 

1 , 1 6 4  
1 , 2 8 9  
1 , 1 9 6  

234 
533 
509 

1 , 0 2 1  
6 85 

1 9 1  
1 2  1 

79 
106 

64 

9 
10 
20 
47 
42 

2 3  
10 
2 1  
30 
20 

1 , 2 5 9  
1 , 3 3 0  
1 , 7 9 3  
2 ,493  
2,007 

1976 2 ,833  900 69 24 33 3,859 

' A s  r e p o r t e d  i n  U.  S. N a t i o n a l  Marine F i s h e r i e s  S e r v i c e .  F i s h e r y  
s t a t i s t i c s  of t h e  Un i t ed  S t a t e s  (1962-80). 



8 

m 

. . I - , . -  
m u ln .T -* 

m o  
m m  
ur. 

r J  
I... 

m n u  

w o r n  
a m  

rl 

m r .  
- 4 - I  

u-ialn 
a r l o w  
r l m h h  

U J N  
o m  
r - N  

rl 
m .  

r l m  
'c) + 
1 
U 

a 
C 
C .rl 
u 

I 
M 

0 
4 

a m m m w  
~ m m m u  
U N U U h  

o a u m o  
rirlrlrlrl 

1 - L . l -  

0 0 0 0  
o a o o m  

0 
rD 
a 
4 

N 
U 

rl 
9 

r . m  
4 
m 

UJ 
4 

N 
N 

0 m r - m  
l n N  
N 

r- 
N 

ln 
7- 

m m  
N 

m u m  
a a w  
m m m  

a r . m  
r . h r -  

4 4 4  
m m r n  



9 

O O N  
++\ON 
comm 

r o m m  m c n m  

*UP- 
"7-4 

S",? 

m 
w 
r- 
N 

9 a 
9 

h 
4 
d 
U 

'tl 
C 
4 
rl 
PI 
U 

N m  
r- N m m  

r c o m  

w w  
0, 

0004 
r c m u  
a m u  

m u m  
NNCO 
N o m  

cow 
N m  

7-4 
7-4? 

row 
U 

m o  m 

o w  m m  

m 
0 , O  

r o c o r - r - r -  
P - m r o w m  
d m O m N  

o m 0 4  
o o w w  
N C O O I C Q  

rc 

m 
-4 
m 

c o r -  
N 

U 
7-4 

4 

m 
03 

9 
m 

N 
W 
00 

d 
N 
d 

r c m  
U N  
hl 

N 

0 
N 

ro m 
cn 

4 
0 
4 

.-I 

07-4 
4 

cow 

4 m  m 

N VI 

m u m  r ~ r - c o m o  r l ~ m u m  
m m m  m m c n m m  m m m m m  U Y U Y U Y  w w u Y w r -  r - r - r - r -P-  

7-4d7-4 7-447-4rcl-l  7 - 4 7 - 4 d l - 4 4  
d m  0 
u m  E4 



1 0  

Maryland-Virginia c o a s t .  More r e c e n t l y ,  however,  a lmos t  t h e  e n t i r e  c a t c h  
h a s  been t aken  i n c i d e n t a l l y  i n  sh r imp  trawls.  Areas of p r e v a l e n c e  were 
r e p o r t e d  a s  Georgia-north F lor ida ,  west F l o r i d a ,  and t h e  upper Gulf o f  
Mexico. There a r e  no e s t i m a t e s  o f  c a t c h  or a v a i l a b i l i t y  for t h i s  species 
a s  most l a n d i n g s  are grouped under l lsquidl l  and are n o t  s e p a r a t e d  by 
species .  Ra th jen  e t  a l .  (1979)  r e p o r t  t h a t  most squ id  l a n d i n g s  i n  t h e  
n o r t h w e s t e r n  g u l f  c o n s i s t  of i n c i d e n t a l  c a t c h e s  of l lwhi te l l  s q u i d ,  L. 
b rev is ,  i n  t h e  bay and n e a r s h o r e  t rawl  f i s h e r y  f o r  white  s h r i m p ,  and t h a t  
few tiredit s q u i d ,  Lol igo p l e i  and L. p e a l e i ,  are  caugh t  by the  o f f s h o r e  
brown sh r imp  f i s h e r y .  

- - 

C.  West Coast F i s h e r y  

P r a c t i c a l l y  t h e  t o t a l  squ id  p r o d u c t i o n  of t h e  U.S.A.  west c o a s t ,  
i n c l u d i n g  Alaska ,  comes from t h e  C a l i f o r n i a  f i s h e r y  f o r  t h e  common market  
s q u i d ,  Lo l igq  o p a l e s c e n s .  A few t o n s  of t h e  jumbo s q u i d ,  Dos id i cus  B i g a s ,  
have been landed from time t o  time b u t  never  i n  s u f f i c i e n t  q u a n t i t y  t o  
s u p p o r t  a s u s t a i n e d  f i s h e r y .  Most o t h e r  s p e c i e s  are e i ther  too small o r  
n o t  r e a d i l y  a v a i l a b l e  t o  t h e  f i sher ies  (Ka to  and Hardwick 1976).  The 
l a n d i n g s  o f  squ id  i n  t he  P a c i f i c  have f luc tua ted  from 1,200 t o  9 , 0 0 0  t o n s  
i n  t h e  1950-67 p e r i o d ,  b u t  have averaged 11,000 t o n s  over  t h e  l a s t  12 
y e a r s ,  1968-79 (Tab le  1 ) .  While t h e  l a n d i n g s  were s i g n i f i c a n t l y  h i g h e r  
than i n  t h e  e a s t e r n  U.S.A., t h e y  were i n s i g n i f i c a n t  when compared w i t h  t h e  
world squ id  l a n d i n g s ,  which averaged well ove r  820,000 t o n s  ove r  t h e  
1968-79 per iod (FA0 1954-80). 

The C a l i f o r n i a  squ id  f i s h e r y  is e s s e n t i a l l y  two f i she r i e s ,  one 
c e n t e r e d  a t  Monterey and t h e  o t h e r  i n  s o u t h e r n  C a l i f o r n i a  a t  t h e  Channel 
I s l a n d s ,  seaward from t h e  Los Angeles a r e a  (Kato and Hardwick 1976).  The 
l a n d i n g s  a t  Monterey have g e n e r a l l y  remained between 3 ,000  and 6,000 t o n s  
a n n u a l l y  from 1963 t h r o u g h  1974, w i t h  a h i g h  of over 9 ,000  t o n s  i n  1971 and 
a low o f  563 t o n s  i n  1973 (Table 5 ) .  In 1975 and 1976 t h e  l a n d i n g s  were 
s l i g h t l y  above 2,000 t o n s ,  well below t h e  a v e r a g e .  Some c o n s t r a i n t s  were 
placed on t h e  Monterey f i s h e r y  by t h e  S t a t e  of C a l i f o r n i a  when it out lawed 
t h e  use  o f  p u r s e  s e i n e s  i n  Monterey Bay i n  1953 t o  p r e v e n t  t h e  n e t  from 
u p r o o t i n g  and damaging t h e  sessile spawned squ id  e g g s .  Spawning o c c u r s  
there  i n  s h a l l o w  waters and t h e  lead l i n e  of t h e  s e i n e s  o f t e n  reached t h e  
bottom d u r i n g  s e t s .  Another l aw  i n t r o d u c e d  i n  1959, which l i m i t e d  f i s h i n g  
a c t i v i t y  i n  t h e  bay, banned t h e  use o f  l i g h t s  to  a t t r a c t  s q u i d s .  T h i s  
e f f e c t i v e l y  excluded t h e  u s e  o f  b r a i l i n g  and pumping methods o f  c a p t u r i n g  
s q u i d s  (Kato and Hardwick 1976) .  I n  the s o u t h e r n  C a l i f o r n i a  f i s h e r y  the  
l a n d i n g s  have i n c r e a s e d  from a low of 148 tons i n  1960 t o  7 ,200  t o n s  i n  
1970, and have f l u c t u a t e d  between 3,000 and 8,500 t o n s  from 1971 t o  1976. 
T h u s ,  e x c e p t  f o r  t h e  years 1973, 1975, and 1976, t h e  Monterey and s o u t h e r n  
C a l i f o r n i a  f i she r i e s  have remained abou t  e q u a l l y  p r o d u c t i v e ,  d e s p i t e  t h e  
r e s t r i c t i o n s  placed on t h e  use  o f  purse s e i n e s  and s q u i d  a t t r a c t i o n  l i g h t s  
i n  Monterey Bay. 

IV. FISHING METHODS AND GEAR 

S q u i d s  a r e  t aken  i n  U.S.A. waters by  a v a r i e t y  of methods and g e a r ,  
i n c l u d i n g  purse s e i n e ,  lampara n e t s ,  o t t e r  t r a w l s ,  pound n e t s ,  f l o a t i n g  
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T a b l e  5.--Squid l a n d i n g s  ( i n  metric t o n s )  i n  t h e  
C a l i f o r n i a  f i s h e r y  . 

Southern  
Year Mon t e re y C a l i f o r n i a  T o t a l  

1960 

1961 
1962 
1963 
1964 
1965 

1966 
1967 
1968 
1969 
1970 

197 1 
1972 
1973 
1974 
1 9  75 

1976 

1 ,014  

1 , 6 7 2  
2 ,564  
3,064 
4 ,128  
4 , 0 2 1  

5 ,084  
5 ,095  
6,613 
5 ,344  
3 , 9 1 3  

9 ,248  
5 ,560  

563 
6 ,575  
2 ,263  

2 ,278  

147 

2,994 
1 ,685  
2 ,180  
3,326 
4 ,425  

3,546 
3,796 
4,697 
4,182 
7 , 2 4 1  

6 ,745  
3,584 
4 ,938  
6,536 
8,469 

6,947 

1 , 1 6 2  

4,666 
4,249 
5 ,244  
7,454 
8,446 

8 ,630  
8 , 8 9 1  

11,310 
9,426 

11,154 

1 5 , 9 9 3  
9,144 
5 , 5 0 1  

13,111 
10 ,732  

9,225 

l A s  r e p o r t e d  i n  U. S.  N a t i o n a l  Marine F i s h e r i e s  S e r v i c e .  
F i s h e r y  s t a t i s t i c s  of t h e  Uni ted  S t a t e s  (1962-80). 
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t r a p s ,  h a n d l i n e s ,  g i l l  and trammel ne ts ,  and d i p ,  b r a i l ,  or scoop n e t s .  
The v a r i e t i e s  o f  g e a r  employed d i f f e r  somewhat from r e g i o n  t o  r e g i o n .  

I n  t h e  n o r t h e a s t e r n  f i s h e r y ,  t h e  b u l k  of t h e  annual  c a t c h  ( a b o u t  85%) 
is made i n  o t t e r  t r a w l s  a s  i n c i d e n t a l  c a t c h e s  i n  t h e  bottom f i s h  f i s h e r y ,  
abou t  10% i n  pound n e t s ,  and r o u g h l y  5% i n  f l o a t i n g  t r a p s .  In  some y e a r s  
t h e  o t t e r  t r a w l  c a t c h  compr i se s  95% o f  t h e  t o t a l  c a t c h ,  wh i l e  i n  o t h e r s  t h e  
pound net c a t c h  exceeds  18%. I n  a d d i t i o n  to  t h e s e ,  p u r s e  seines ,  
h a n d l i n e s ,  and midwater trawls are used i n  some y e a r s ;  however,  t h e  c a t c h e s  
from t h e s e  g e a r  are i n s i g n i f i c a n t ,  well below 1%. A breakdown of t h e  c a t c h  
i n  1976 shows t h a t  0.3 ton of squ id  were t a k e n  i n  p u r s e  seines,  3,858 tons 
i n  bottom f i s h  t r a w l s ,  382 t o n s  i n  pound ne t s ,  252 t o n s  i n  f l o a t i n g  t r a p s ,  
and 4.5 tons i n  midwater t r a w l s  (U.S. N a t i o n a l  Marine F i s h e r i e s  Service 
(NMFS) 1980).  

Other  means o f  c a t c h i n g  s q u i d s  have been t r i e d  i n  t h e  a r e a  i n  recent 
y e a r s .  I n  1973-75 t h e  Japanese conducted e x p l o r a t o r y  f i s h i n g  between Cape 
H a t t e r a s  and t h e  Grand Banks by s e n d i n g  a v e s s e l  equipped with s q u i d  
j i g g i n g  machines .  F i s h i n g  s o u t h  o f  Georges Bank a l o n g  t h e  edge of t h e  
c o n t i n e n t a l  s h e l f  y i e l d e d  lo3  t o n s  o f  I l l ex  i l l e c e b r o s u s  i n  112 d a y s  o f  
f i s h i n g  i n  1973 and 1974 (Ichikawa and S a t o  1976) .  In 1979 two P o l i s h  
vessels a l s o  equipped with s q u i d  j i g g i n g  machines conducted e x p l o r a t o r y  
f i s h i n g  s o u t h e a s t  o f  Cape Cod (Long and Rathjen 1980) .  One v e s s e l  c a u g h t  
32 t o n s  of I l l ex  i n  15 days  of f i s h i n g ,  an a v e r a g e  of 2.1 tons pe r  day ,  and 
t h e  o t h e r  caugh t  31.3 t o n s  in 11 d a y s ,  an a v e r a g e  of 2.8 t o n s  pe r  day .  

I n  t h e  s o u t h e a s t e r n  and g u l f  f i s h e r i e s ,  n e a r l y  a l l  o f  t h e  s q u i d s  a r e  
t aken  a s  i n c i d e n t a l  c a t c h e s  i n  sh r imp  t r a w l s .  

I n  t h e  west c o a s t  s o u t h e r n  C a l i f o r n i a  f i s h e r y  t h e  b u l k  o f  t h e  squ id  
c a t c h  i s  made w i t h  p u r s e  s e i n e s  and power-assis ted b r a i l ,  used i n  
c o n j u n c t i o n  w i t h  s q u i d - a t t r a c t i n g  l i g h t s  (Kato and Hardwick 1976) .  No 
s p e c i a l  seines a r e  used f o r  s q u i d s ,  b u t  t h e  anchovy and mackerel  s e i n e s  a r e  
employed whenever t h e  o p p o r t u n i t y  a r i s e s .  I n  most y e a r s  80-95s o f  t h e  
c a t c h  is made w i t h  p u r s e  s e i n e s  b u t  i n  some y e a r s  t h e  c a t c h  wi th  b r a i l ,  
scoop, or d i p  nets  comprise  5 6 4 6 %  of t h e  t o t a l  annual  c a t c h  (NMFS 1980) .  

Kat0 (1970)  developed a unique method o f  c a t c h i n g  squ id  with a 
h y d r a u l i c  c e n t r i f u g a l  pump. While o n l y  one f isherman has  used t h e  pump 
s u c c e s s f u l l y ,  t h e  method appeared p romis ing .  During t h e  1973-74 s e a s o n  t h e  
vesse l ,  u s i n g  t h e  f i s h  pump as well  as  t h e  b r a i l i n g  method, c a u g h t  710 tons 
o f  squ id  i n  43 d e l i v e r y  d a y s  for an a v e r a g e  of 16.7 t o n s  pe r  day  (Ka to  and 
Hardwick 1976).  The r a n g e  i n  c a t c h  p e r  n i g h t  v a r i e d  from under a t o n  t o  54 
t o n s .  The a u t h o r s  a lso r e p o r t e d  t h a t  c a t c h e s  o f  75-85 tons had been made 
w i t h  t h e  pump i n  1 n i g h t ' s  f i s h i n g  by t h i s  same v e s s e l  i n  p r i o r  y e a r s .  

The c a t c h  i n  Monterey is made a lmos t  e n t i r e l y  w i t h  lampara n e t s .  
O c c a s i o n a l l y  s q u i d s  are  c a u g h t  i n  t r a p s  and on l i n e s  b u t  t h e  c a t c h e s  
comprise  less than  0.5% o f  t h e  t o t a l  annua l  l a n d i n g s .  Scoop o r  d i p  ne t s  
a r e  used f r e q u e n t l y  w i t h  c a t c h e s  compr i s ing  l e s s  t h a n  3% o f  t h e  t o t a l  
c a t c h .  I n  most y e a r s  t h e  c a t c h  by scoop  o r  d i p  ne t s  d o e s  n o t  exceed 1 %  o f  
t h e  t o t a l  c a t c h  (NMFS 1980).  



13 

V. UTILIZATION OF CATCH 

U n t i l  1973 a b o u t  75% of  t h e  c a t c h  i n  t h e  n o r t h e a s t e r n  and 
mid -At l an t i c  f i sher ies  was s o l d  t o  t h e  f r e s h  market  or used a s  b a i t ,  b u t  
since then  more o f  the c a t c h  h a s  been f r o z e n  and expor t ed  t o  European 
c o u n t r i e s .  Some of t h e  c a t c h  h a s  been canned s i n c e  1958 w i t h  t h e  o p e r a t i o n  
of a c a n n e r y  i n  New York i n  1958 and a n o t h e r  i n  New J e r s e y  i n  1959 (Power 
1960, 1961) .  The o n l y  commerc ia l ly  p repa red  squ id  p r o d u c t  produced i n  t h e  
U.S.A. is s q u i d  canned with or w i t h o u t  i ts  i n k  i n  b r i n e ,  i n  o i l ,  and i n  
tomato s a u c e  (Ampola 1974).  

I n  C a l i f o r n i a  t h e  squ id  c a t c h  is  canned o r  f r o z e n  and expor t ed  t o  
European m a r k e t s ,  L a t i n  American c o u n t r i e s ,  and t o  t h e  Orient, p a r t i c u l a r l y  
t h e  P h i l i p p i n e s .  Domestic consumption is m o s t l y  i n  f r o z e n  form,  and a 
c o n s i d e r a b l e  amount o f  f r o z e n  s q u i d  is a l so  used as b a i t  i n  b o t h  commercial  
and r e c r e a t i o n a l  f i s h e r i e s .  Squid t aken  by commercial v e s s e l s  are  u s u a l l y  
s o l d  t o  f r e e z e r  p l a n t s  f irst  because  o f  t h e  h i g h e r  p r i c e ,  and t h e  c a n n e r s  
r e c e i v e  t h e  excess beyond t h e  p r o c e s s i n g  c a p a c i t y  o f  t h e  freezer p l a n t s .  
Thus,  i n  times of h i g h  a v a i l a b i l i t y ,  more squ id  i s  canned (Kato and 
Hardwick 1976) .  Squid h a s  been canned i n  C a l i f o r n i a  for many y e a r s .  I n  
1948, 20 cann ing  p l a n t s  produced 349,800 c a s e s  from 7,632 t o n s  o f  s q u i d .  
The number o f  c a n n e r i e s  f l u c t u a t e d  g r e a t l y  b u t  h a s  remained a t  abou t  6 i n  
recent y e a r s .  

I n  1976, t h e  l a t e s t  y e a r  for which p u b l i s h e d  d a t a  a r e  a v a i l a b l e  (NMFS 
19801, the  U. S. A. canned 3,302 tons o f  s q u i d ,  producing 151,333 cases 
valued a t  $1 ,725 ,000 ,  w i t h  e i g h t  c a n n e r i e s  i n  o p e r a t i o n ,  two on t h e  e a s t  
c o a s t  and s i x  i n  C a l i f o r n i a .  A t o t a l  o f  2,784 t o n s  o f  squ id  were f r o z e n ,  
w i t h  t h e  breakdown by  r e g i o n s  as  follows: N o r t h e a s t  - 1,361 t o n s :  
mid -At l an t i c  - 96 t o n s :  s o u t h  A t l a n t i c  - 81 t o n s :  and C a l i f o r n i a  - 1 , 2 4 5  
t o n s .  F r e s h  and f r o z e n  squ id  used f o r  i n d u s t r i a l  p r o d u c t s  i n c l u d e d  158 
t o n s  f o r  animal  food and 1 , 4 9 5  tons f o r  b a i t .  

American consumer demand f o r  squ id  t r a d i t i o n a l l y  h a s  been low, w i t h  
domes t i c  consumption l i m i t e d  p r i m a r i l y  t o  s a l e s  o f  f r e s h  and f r o z e n  squ id  
t o  e t h n i c  groups i n  c e r t a i n  m e t r o p o l i t a n  a r e a s .  Recen t ly  s q u i d  h a s  gained 
some p o p u l a r i t y  a s  an e n t r e 6  i n  C a l i f o r n i a  r e s t a u r a n t s  (Ampola 1974) and a 
s t u d y  des igned  t o  assess market  p o t e n t i a l  i n  New England h a s  been s t a r t e d  
( R a t h j e n  1 9 7 7 ) ,  b u t  n e i t h e r  development h a s  y e t  had a l a r g e  impact  on 
consumer p a t t e r n s .  P o s s i b l e  o p p o r t u n i t i e s  may ex is t  for s p e c i a l t y  
convenience-type packs t o  be o f f e r e d  t o  t h e  mass consumer or t h e  
“ f a s t - f o o d ”  market  a r e a ,  and i n  domes t i c  use i n  seafood chowders o r  a s  a 
p a r t i a l  r ep lacemen t  f o r  c e r t a i n  o t h e r  s h e l l f i s h ,  i .e., c l ams  i n  chowders ,  
soups  o r  o t h e r  p r e p a r a t i o n s  ( R a t h j e n  e t  a l .  1977).  

Hixon e t  a l .  (1980)  s u g g e s t  two domes t i c  marke t ing  approaches t o  be 
c o n s i d e r e d  a t  t h i s  t ime. “One is th rough  t h e  l a r g e r - s c a l e  consumer and 
r e s t a u r a n t  t r a d e  r o u t e ,  and t h e  o t h e r  is  to  i n t r o d u c e  t h e  p roduc t  on a 
s m a l l  s c a l e  a s  s p e c i a l t y  items i n  l o c a l  seafood o r  e t h n i c  r e s t a u r a n t s .  The 
f i r s t  approach r e q u i r e s  r e l a t i v e l y  complex and e x t e n s i v e  c h a n n e l s  of 
d i s t r i b u t i o n  t h a t  must f i r s t  be developed t o  i n s u r e  w i d e  market  a c c e p t a n c e .  
To overcome consumer u n f a m i l i a r i t y  w i t h  squ id  and g a i n  mass market  
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a c c e p t a n c e ,  a we l l - coord ina ted  promotion program by l a r g e  sea food  
p r o c e s s o r s  o r  a r e s t a u r a n t  c h a i n  must be i n s t i t u t e d .  

l”Ihe second marke t ing  approach seems more a p p r o p r i a t e  a t  t h i s  t ime. 
Smal l - sca l e  i n t r o d u c t i o n  seems best  done i n i t i a l l y  by small p r o c e s s o r s  who 
cou ld  i n t r o d u c e  p rocessed  squ id  s p e c i a l t y  items such  as  s t u f f e d  s q u i d  o r  
breaded s q u i d  r ings and s t r ips  to  local  sma l l  m a r k e t s ,  i n c l u d i n g  c e r t a i n  
urban e t h n i c  p o p u l a t i o n s  which a r e  famil iar  wi th  s q u i d ,  and c o a s t a l  a r e a s  
or sea food  r e s t a u r a n t s  where one might  e x p e c t  to  f i n d  squ id  as  a menu item. 
Once squ id  h a s  ga ined  p u b l i c  awareness  and a c c e p t a n c e  on t h i s  small s ca l e ,  
s t e p s  may be t aken  toward t h e  development o f  mass market accep tance . ”  

V I .  DATA COLLECTED 

Data on squ id  may be found i n  s e v e r a l  p u b l i c a t i o n s :  FA0 Yearbook of 
F i s h e r y  S t a t i s t i c s ,  F i s h e r y  S t a t i s t i c s  of t h e  United S t a t e s ,  ICNAF 
S t a t i s t i c a l  B u l l e t i n ,  C a l i f o r n i a  Marine F i s h  Landings,  and F i s h  Landings 
S t a t i s t i c s  o f  Other Coas t a l  S t a t e s .  The f i r s t  four sources p r o v i d e  
c o v e r a g e  o f  t h e  a r e a s  where squ id  are p r e s e n t l y  t a k e n .  The FA0 Yearbook 
and t h e  ICNAF B u l l e t i n  l ist  t h e  squ id  by i n d i v i d u a l  s p e c i e s .  However, 
because  n o t  a l l  c o u n t r i e s  r e p o r t  c a t c h  by s p e c i e s ,  a c a t e g o r y  o f  a l a r g e r  
taxonomic group i s  a l s o  i n c l u d e d .  A d e s c r i p t i o n  of e a c h  p u b l i c a t i o n  and 
t h e  t y p e s  o f  d a t a  p r e s e n t e d  a r e  summarized below. 

FA0 Yearbook o f  F i s h e r y  S t a t i s t i c s  .-Squid l a n d i n g s  or c a t c h e s  a r e  
r e p o r t e d  by s p e c i e s ,  major f i s h i n g  a r e a s ,  and c o u n t r y .  The major squ id  
s p e c i e s  are i n d i c a t e d  b u t  because  n o t  a l l  c o u n t r i e s  r e p o r t  catch by s p e c i e s  
a c a t e g o r y  o f  combined families is  i n c l u d e d .  The l i s t i n g  by s p e c i e s  f i r s t  
appeared i n  t h e  s t a t i s t i c s  for 1971. The d a t a  a r e  p u b l i s h e d  a n n u a l l y  w i t h  
a time l a g  o f  1 y e a r .  

F i s h e r y  S t a t i s t i c s  o f  t h e  United States.-Squid d a t a  are r e p o r t e d  i n  
v a r i o u s  forms:  Landings o f  s p e c i e s  by r e g i o n  w i t h  c o r r e s p o n d i n g  d o l l a r  
v a l u e s ;  l a n d i n g s  o f  s p e c i e s  by s t a t e  and r e g i o n ;  l a n d i n g s  of s p e c i e s  by 
g e a r ,  s t a t e  and r e g i o n ;  l a n d i n g s  of s p e c i e s  by d i s t a n c e  c a u g h t  o f f  U.S. 
s h o r e s  and i n  i n t e r n a t i o n a l  waters; and l a n d i n g s  used f o r  i n d u s t r i a l  
p r o d u c t s  by r e g i o n .  Also r e p o r t e d  are summaries o f  q u a n t i t y  and v a l u e  of 
p rocessed  f i s h e r y  p r o d u c t s  ( c a n n e d ) ,  f r e e z i n g  by month and r e g i o n ,  and U.S. 
exports o f  domes t i c  p r o d u c t s .  S p e c i e s  breakdown a p p l y  l a r g e l y  t o  f i s h  and 
c r u s t a c e a n s  and a r e  g iven  i n  common names. Squid are  a l l  grouped under one 
head ing  - s q u i d .  The d a t a  a r e  p u b l i s h e d  a n n u a l l y  w i t h  a time l a g  of 4 
y e a r s .  

ICNAF S t a t i s t i c a l  B u l l e t i n  .-The B u l l e t i n ,  which is  i s s u e d  a n n u a l l y  
by  t h e  I n t e r n a t i o n a l  Commission f o r  t h e  Northwest A t l a n t i c  F i s h e r i e s ,  is 
based on s t a t i s t i c s  o f  f i s h i n g  e f f o r t  and nominal c a t c h e s  f o r  t h e  Northwest 
A t l a n t i c  (FA0 Major F i s h i n g  Area 21 1 ,  as r e p o r t e d  by member c o u n t r i e s  of 
t h e  Commission. Data f o r  nonmember c o u n t r i e s  a r e  i n c l u d e d  a s  t h e y  become 
a v a i l a b l e .  S t a t i s t i c a l  r e p o r t s  were r e c e i v e d  from 20 c o u n t r i e s  f o r  the 
y e a r  1978. Squid c a t c h e s  a r e  p r e s e n t e d  i n  v a r i o u s  ways: ( 1 )  by s p e c i e s  
and s u b a r e a  (see F i g .  1 f o r  s u b d i v i s i o n s  of a r e a ) ;  ( 2 )  by s p e c i e s  g roups  by 
d i v i s i o n  and c o u n t r y ;  ( 3 )  by i n d i v i d u a l  s p e c i e s  by d i v i s i o n  and c o u n t r y ;  
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F i g u r e  1.--Subareas  and d i v i s i o n s  of t h e  ICNAF s t a t i s t i c a l  area. 
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( 4 )  by s e l e c t e d  s p e c i e s  by d i v i s i o n ,  c o u n t r y ,  and month; ( 5 )  f i s h i n g  e f f o r t  
and c a t c h e s  by d i v i s i o n ,  month,  g e a r ,  main s p e c i e s ,  v e s s e l  tonnage c l a s s ,  
and c o u n t r y ;  ( 6 )  summary of c a t c h e s  and f i s h i n g  e f f o r t  f o r  each c o u n t r y  by 
g e a r ,  vessel tonnage c l a s s ,  and s u b a r e a ;  and ( 7 )  c a t c h  and e f fo r t  s t a t i s -  
t i c s  f o r  c o u n t r i e s  whose v e s s e l s  f i s h e d  i n  t h e  Northwest A t l a n t i c  under 
c o o p e r a t i v e  a r r angemen t s  w i t h  Canada. Time l a g  f o r  t h e  pub l i shed  r e p o r t  is 
2 y e a r s .  

C a l i f o r n i a  Marine F i sh  Landings.-Squid c a t c h e s  a r e  r e p o r t e d  a s  ( 1  1 
annua l  l a n d i n g s  from C a l i f o r n i a  waters, (2) monthly l a n d i n g s  o f  commercial 
b o a t s  by a r e a ,  ( 3 )  v a l u e  o f  l a n d i n g s  and sh ipmen t s  i n t o  C a l i f o r n i a  by a r e a ,  
( 4 )  weight  and v a l u e  of l a n d i n g s  by p o r t  and a rea ,  and ( 5 )  c a t c h  o f  l i v e  
b a i t  f o r  s p o r t  f i s h i n g .  S t a t i s t i c s  a r e  p u b l i s h e d  a n n u a l l y  w i t h  a time l a g  
o f  2-3 y e a r s  s i n c e  1971. Squid a r e  l i s t e d  as " s q u i d ,  common market" ( =  L .  
o p a l e s c e n s )  . - 

Much of t h e  r e c e n t  s t u d i e s  on s q u i d s  o f f  t h e  N o r t h e a s t e r n  United 
S t a t e s  of America and Canada have come from t h e  ICNAF a r e a ,  n e a r l y  a l l  
c o n c e r n i n g  t h e  two s p e c i e s  (L. p e a l e i  and I. i l l e c e b r o s u s )  t a k e n  i n  l a r g e  
q u a n t i t i e s  commercial ly .  
a g e  and g rowth ,  growth and l i f e  c y c l e ,  d i s t r i b u t i o n  and b i o l o g i c a l  
c h a r a c t e r i s t i c s ,  l eng th -we igh t  r e l a t i o n s h i p s ,  m a t u r a t i o n  and f e c u n d i t y ,  
biomass e s t i m a t e s  based on c a t c h  and c a t c h  r a t e s ,  s t o c k  a s ses smen t  based on 
commercial  t r a w l  c a t c h e s ,  and b i o l o g i c a l  c o n s i d e r a t i o n s  r e l e v a n t  to  t h e  
management of t h e  f i s h e r y  based on d a t a  c o l l e c t e d  from commercial and 
r e s e a r c h  vessels .  

These s t u d i e s  i n c l u d e  s u c h  a r e a s  a s  abundance,  

I n  t h e  S o u t h e a s t e r n  U. S. A. s p e c i e s  c o m p o s i t i o n ,  d i s t r i b u t i o n  and 
abundance of s q u i d s  common t o  the .  a r e a  a r e  be ing  i n v e s t i g a t e d  from d a t a  
c o l l e c t e d  from Marine Resources Moni to r ing ,  Assessment ,  and P r e d i c t i o n  
(MARMAP) trawl s u r v e y s  (Whitaker  1980) .  In t h e  n o r t h e a s t e r n  P a c i f i c  
s p e c i e s  composi t ion and other b i o l o g i c a l  i n f o r m a t i o n  on squ id  a r e  be ing  
o b t a i n e d  from samples  and d a t a  c o l l e c t e d  from stomachs of s e a b i r d s  and t h e  
n o r t h e r n  f u r  s e a l  and from t h e  Northwest and Alaska F i s h e r i e s  C e n t e r ' s  h i g h  
s e a s  d r i f t  g i l l  n e t  sampling program. 

VII. ASSESSMENT OF RESOURCE 

Voss (1973)  s t a t e d  t h a t  p r o b a b l y  less than  10% o f  t h e  w o r l d ' s  ocean 
s u r f a c e  is  a t  p r e s e n t  b e i n g  f i s h e d  for cepha lopods ,  i . e . ,  t h a t  p a r t  of t h e  
ocean from t h e  middle  o f  t h e  c o n t i n e n t a l  s l o p e  t o  the  s h o r e l i n e ,  and t h a t  
p r o b a b l y  99% of  a l l  o f  ou r  p r e s e n t  c a t c h  is t aken  from t h i s  a r e a .  Thus 
abou t  90% o f  t h e  o c e a n ' s  a r e a  i s  u n e x p l o i t e d .  Yet t h i s  is t h e  home o f  v e r y  
l a r g e  numbers of s p e c i e s  o f  cepha lopods  t h a t  seldom s t r a y  i n s h o r e  b u t  s p e n d  
t h e i r  en t i r e  l i f e  c y c l e  i n  t h e  h i g h  seas.  

Attempts  t o  a s s e s s  t h e  p o t e n t i a l  p r o d u c t i v i t y  of s q u i d  i n  t h e  o c e a n i c  
a r e a  have l a r g e l y  been done on t h e  b a s i s  of t h e  amount of squ id  consumed b y  
t h e  sperm whale .  Boerema (1970 :c i t ed  by Voss 1973, b u t  n o t  i n c l u d e d  i n  h i s  
l i s t  o f  "Refe rences t1 )  h a s  c o n s i d e r e d  t h a t  t h e  e s t i m a t e d  50,000 sperm whales 
o f f  Peru consume abou t  1.46 m i l l i o n  t o n s  o f  squ id  a n n u a l l y  ( a b o u t  30 t o n s  
annua l  consumption p e r  w h a l e ) .  C la rke  (19771,  by  t a k i n g  1.2 m i l l i o n  a s  t h e  
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t o t a l  p o p u l a t i o n  o f  sperm wha les ,  u s i n g  15 t o n s  and 5 t o n s  a s  t h e  mean 
w e i g h t s  o f  males and f e m a l e s ,  r e s p e c t i v e l y ,  and e s t i m a t i n g  t h e  food 
consumption o f  2% o f  body we igh t  pe r  day by males  and 3% by f e m a l e s ,  
d e r i v e d  a " c o n s e r v a t i v e "  estimate of a t  l e a s t  100 m i l l i o n  t o n s  o f  squ id  
e a t e n  i n  1972. F u r t h e r ,  by a c c e p t i n g  a v a l u e  of 15 t o n s  for t h e  a v e r a g e  
whale and a consumption o f  3.5% o f  body w e i g h t s  pe r  day ,  a s  well as an 
a v e r a g e  c a l o r i f i c  v a l u e  o f  75% o f  t h a t  for muscular  s q u i d s ,  he e s t i m a t e d  
t h e  amount e a t e n  as  320 m i l l i o n  tons.  Based on b e r e m a ' s  and o t h e r  
estimates g a t h e r e d  from v a r i o u s  sources, i n c l u d i n g  t h o s e  by C l a r k e  t h r o u g h  
p e r s o n a l  communication, Voss ( 1  973) gave t h e  p o t e n t i a l  e s t i m a t e s  of s q u i d  
from t h e  c o n t i n e n t a l  s h e l f  f i s h e r i e s  i n  t h e  Northwest A t l a n t i c  a s  500,000 
t o n s ,  and i n  t h e  N o r t h e a s t  P a c i f i c  ( w a t e r s  off North America) as  600,000 
t o n s .  

Laevas tu  and F i s c u s  (see f o o t n o t e  2 )  a t t empted  a c o n s e r v a t i v e  
e s t i m a t e  of squ id  consumed i n  t h e  North P a c i f i c  w i t h  t h e  f o l l o w i n g  numbers: 
number of sperm whales - 150,000; a v e r a g e  we igh t  - 15 t o n s ;  a v e r a g e  food 
r e q u i r e m e n t  - 4% of body weight  d a i l y ,  of which 90% a r e  s q u i d .  T h u s ,  t h e y  
e s t i m a t e d  t h a t  t h e  North Pacific sperm whales would consume abou t  30 
m i l l i o n  t o n s  of squ id  a n n u a l l y .  F u r t h e r ,  n e a r l y  a l l  p e l a g i c  mar ine  
mammals, i n c l u d i n g  o t h e r  w h a l e s ,  f eed  t o  some e x t e n t  on s q u i d ,  and s m a l l e r  
s q u i d  are e a t e n  by a l l  l a r g e r  p e l a g i c  f i s h e s  and some s p e c i e s  of mar ine  
b i r d s .  Thus,  t h e  marine ecosystem i n  t h e  North P a c i f i c  was e s t i m a t e d  t o  
consume about  200 m i l l i o n  t o n s  of squ id  a n n u a l l y  a s  food .  

A t  t h e  p r e s e n t  s t a t e  of knowledge of t h e  squ id  f i s h e r i e s ,  w i t h  u s a b l e  
d a t a  l a c k i n g  on egg p r o d u c t i o n  and d i s t r i b u t i o n ,  g rowth ,  l o n g e v i t y ,  s t o c k  
s izes  of most s p e c i e s  and incomple t e  r e p o r t i n g  of c a t c h  and e f f o r t  d a t a  
from many r e g i o n s ,  it is d i f f i c u l t  t o  g i v e  any r e a l i t y  t o  t h e  p o t e n t i a l  
estimates g iven  above. The p o t e n t i a l ,  n e v e r t h e l e s s ,  a p p e a r s  q u i t e  
p romis ing .  
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